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123 jomazenil LUK I single-photon emission computed tomography
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BT, TAMADE SR O 7512 *Pl-iomazenil(IMZ) SPECT 23B% S, EERISH Eh T3, IMZ
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stereotaxic regions of interest template (3DSRT) % F\ T, W& IC LV IMZ #£ R 3R/CBF Mi{4 %z {Epk L
72
2.4 T—REEIN

F_XT® PET. SPECT Hif#IZ4\ T, 3DSRT & MW\ CTHRIMENRZE K TH D 5 S OB
(precentral, central, parietal, angular, and temporal) # /% L. # O FEHEE2EE L7 (Fig. 1) 29,

Fig. 1. Diagrams showing some of the regions of interest (ROIs) in a three-dimensional stereotaxic regions of
interest template (3DSRT). The white ROIs (precentral, central, parietal, angular, and temporal segments)
indicate territories perfused by the bilateral middle cerebral arteries.

51T, IMZ EFEFEICBF Mg CIm MMtz " Lz, 22 OREFNZIBVT, M H KK Eh
Ik B2 & fE 1k o> PET-OEF fi & SPECT-CBF . SPECT-CVR f#. SPECT-IMZ £ F%=R/CBF Lt & # Hi L 7=,
NG DOEITIE, EREREEITV, HBEMREE B HEBRE L, SRE 5% T2 AERMEL Lz,
F2. FEEEE 10 FHCRBEZBREZITWV, ERXTRA—F—DEFMERDZE Z A, PET-OEF {4 : 44.4
+3.8(mean+SD)%. SPECT-CBF f# : 35.9+4.4 ml/100g/min. SPECT-CVR {# : 36.8+9.2%. SPECT-IMZ
FEFEHE/CBF 1£:1.0010.050 Td - 7=, & KR FEHE O E 7% 13 1E 7 5 D mean+2SD LA k@ PET-OEF i (52.0%)
L L7-, SPECT-CBF fi. SPECT-CVR fi. SPECT-IMZ 4£f:/CBF H.O& R D2 Wik B 2 sk 5 7=
2., Receiver operating characteristic(ROC)f#A4T 217 - 7=,

3 R
SPECT-CBF fi & PET-OEF {0 f 12 1347 & 72 & O #H B A 58 ) 72 (r=-0.412, P<0.0006)(Fig. 2),
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Fig. 2. Correlation between single photon emission computed tomography (SPECT)- cerebral blood flow
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(CBF) and positron emission tomography (PET)- oxygen extraction fraction (OEF) in 64 patients.
horizontal lines denote mean + 2 SD of PET-OEF obtained in healthy volunteers.

mean - 2 SD of SPECT-CBF obtained in healthy volunteers.

cerebrovascular reactivity (CVR), and open circles show patients with normal CVR.

ROC fi##r & JHV 7= SPECT-CBF fE I 3517 2 K #E i i HH O J& B 13 100% (14/14). R L% 70%(35/50),
B T IR 1T 48% (14/29). &Mk T 1= 1T 100%(35/35) T - 7=, Z DI SPECT-CBF {i ™ cut-off fif i3,

1EH i © mean-2SD T % 27.1ml/100g/min T& - 7=,
SPECT-CVR fii & PET-OEF f ® RJIZ 13 A & 72 & O A % 58 7= (r=-0.559, P<0.0001)(Fig. 3).

Dashed vertical lines denote
Closed circles show patients with reduced
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Fig. 3. Correlation between SPECT-CVR and PET-OEF in 64 patients. Dashed horizontal lines denote mean +
2 SD of PET-OEF obtained in healthy volunteers. Dashed vertical lines denote mean - 2 SD of SPECT-CVR
obtained in healthy volunteers.

ROC fig#fr Z v 7= SPECT-CVR I 35 1T % & R i 19 ) oD S S 13 1009 (14/14), e 13 64%(32/50).,
B E TR R 1T 44% (14/32), FatE T =13 100%(32/32) T - 7=, Z DK D SPECT-CBF 1 ? cut-off i |
IEHE D mean-2SD TH 5 18.4% Th » 1=,

& 512, SPECT-CBF fE!Z SPECT-CVR % ff Hl L 72 855 & 12 134 IR WE B HH O J& B 13 100%(14/14), %
FLE T 84% (42/50), BHIE T IR IT 64%(14/22) | ﬁz%{ﬁu 1T 100%(42/42)\= L 5- L 7= (Fig. 2).
SPECT-IMZ %53 /CBF tt & PET-OEF i @ 1L A & 72 IE OB % 78 8 72 (r=0.605, P<0.0001)(Fig. 4).
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Fig. 4. Correlation between SPECT-'?I-iomazenil (IMZ)/CBF ratios and PET-OEF in 64 patients. Dashed
horizontal and vertical lines denote mean + 2 SD of SPECT-IMZ/CBF ratios and PET-OEF obtained in healthy
volunteers, respectively. Closed circles show patients with both of reduced CBF and reduced CVR.
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ROC fi# 1 & F v 7= SPECT-IMZ S F55:/CBF LhlZ 35 1T 5 & IRV i i H 0D JB B 1 100 % (14/14) | R S 13 88%
(44/50)., B PE T I 13 70% (14/20), Bk 732 1% 100% (44/44) T > 7=, Z DFED SPECT-IMZ 454 % /CBF
e cut-off fEI%. 1EH#{E O mean+2SD Toh 5 1.1 Th -7,

& 5|2 SPECT-IMZ #£ % /CBF (2 SPECT-CBF fE ¥ X O SPECT-CVR i & ffF FH L 72355 & 121328 IR #E i
B H DS 1 100% (14/14) . 5 B2 13 96% (48/50). B T2 1% 88% (14/16) . & é%{ﬁu X 100%(48/48)
I\ E5- L 7-(Fig. 4),

Fig. 5 ICREIEFIZ AT D, JEFNIIAWNHABEVIRPAZEIES T 5, £ RKM¥-Ek T SPECT-CBF fH &
SPECT-CVR fHIZIE T L TH Y, SPECT-IMZ HEFfE=/CBF X EH L T\W5, [FH® PET-OEF fEiX L5 L
TBh, ANERZRL TV,

Fig. 5. A 74-year-old man with symptomatic right internal carotid artery occlusion and a transient ischemic
attack manifesting as left motor weakness. CBF SPECT show reduced CBF and CVR in the right cerebral
hemisphere in which PET-OEF and SPECT-IMZ/CBF ratios are increased.

—h . ENHHEIRAZEIES TH 5 Fig. 6 O KM¥-EKTliX, SPECT-CBF fi & SPECT-CVR fHIZIK T L
TV 25N, SPECT-IMZ #5523 /CBF X /2 A KA -k CTRI% CTd 5, PET-OEF Hi {4 1% SPECT-IMZ £ 5 2¢/CBF
EifR & F UL T, ARERZ R L TV,
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Fig. 6. A 71-year-old man with left internal carotid artery occlusion and a transient ischemic attack manifesting

as right motor weakness. CBF SPECT show reduced CBF and CVR in the left cerebral hemisphere in which
PET-OEF and SPECT-IMZ/CBF ratios are not increased.

4 EBE

MAT /) F RN ML 36 T D MIE R A O E OB 45 2 5 L. WMilLE B B insg i & v M Eh IRz
DERKERSTHBLSHICHEREMETFTL TV & CBF METT 5, Z DM OEF 28 EF-4 5 &K
WHRTHY ., KFEORYOFEETH S [SPECT-CBF f & PET-OEF [EDO I A ERADMHE] & —%
9%, F7-. SPECT-CBF HIZ T 5 & WK H OFEMETHIZEIX 100% Th o722 L2vb, CBF BMET
LTWRITHIIX OEF I EHT5Z &iTniofiimd LioBam & —8+ 5, —J7. SPECT-CBF fHIZ
B 2B RFEFRR M OB TR 48% L IRVMETH 572, 77005, CBE MEF L TWTH 4Ll |k
DIEFI CERFERIZ R L TWRholz, T X0 IESEIIROEGEMEEMEHZEMERZ 2T 5 CBF &
TOMDA I =X LDFEREZZ LIS, AEFEIZB T, MATHFAMEIMIZ X0 KKCEERAE O
IR ENR S > THUTD2ODA =AMLV RIET B RIMEEREEORBNETL, RELT
CBF LKL F3 5 (\Wiw % matched perfusion (2L % CBFIKTF) Z &b TWD, —Dik, KKER
HEL Hufﬁm%%ﬁ/ﬁk?“émlﬁﬁ%éﬁﬂurﬁm T ORI ER BB MRI BT B AN T 72 W BE D S8R HRT 72 ik
MR AFHICE T EENTEY P, FRE L TMRABEMNMETT 5, b9 —oid, IMEmEEsEIC
of_j(HLH:ﬂ?EI T OIEENPEIME T L, Zau & BRHEE RS D & 2 K- BR BB e A BB 1T AR 7= T
DHODIEMVAR T NEEL, HEL L TMRBNET T 2EREOFETH D 2,

KIFFEDH — OFE R TH 5 [SPECT-CVR i & PET-OEF & ORIOAEZERADOME] 1Tk TOH
He—5+ 5 "8, £72, SPECT-CVR EIZ T 5 B INFEFR H O FHIZRIE 100% TH o722 b,
CVR MET L CTWARITHIE OEF X EH45 Z L322 i S, CVR O T I3 M % [ B & 6E
L DMERILEDRAZR L TWHLE WO HimE L~ T 5, —J7. SPECT-CBF i & [RtkiZ
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SPECT-CVR fEIZ31F 2 BRNFETCR T OGHETFHIRITEE UL T Cho7e, ZOBBmELTIE, BLTD 2
ODAN=ZALNEZLND, 1o, RARICHKNLE B BFREERENSHEI S T b 28, £72 CBF MK
TLTWRNWED XY DOEBEIZWASLATHDL, b —20d, Al Lz X5 2R OK FIC L vk
ISR Z BT, TEX YT I ROMMLEILRDENEHINLRWNGAETH D,

SPECT-CBF i & % \ M % SPECT-CVR 1 & & Bl CTiX, BRFERR I OB T HIENLE LU T Th o 7o
72, WICHE Z R LT L CAlz, B TORWEE TIX, ZoHIcl v &BIREREZZR L
TWDN, BYETHIRIZ64%IZEF L7200k L TEWET TRV,

AT DI KD BB TH 5 SPECT-IMZ £ R/CBF kb & PET-OEF i & O BR CTlX, AE R IEOFHE %
BT, BT SPECT-IMZ £FE=/CBF i) 5 & R B MR H OB T3k X O 7315 1%
SPECT-CBF fii & SPECT-CVR fEDPEHiLE L A% THh ~7-, ZhiET 725, SPECT-CVR A HIET 5
D07 'H Y7 I FEGICEHET Sk~ RRIEHZEE T 25 L. SPECT-IMZ £FE3/CBF itk 5
BINFERRHOBKROAEREEZ "RT b EEZ NS, —F, SPECT-IMZ M= /CBF HiIZBWTH A
REERRH OBETRIRIZ70% TH Y . L TEWET TIER - 72, SPECT-IMZ £ %/CBF s |
HLTWTHERERAZ R ERWBEHIEL, SPECT-IMZ 5% CMRO, # 4T L KB L TWARWNT &
NEZBND YW, ToBEBEE LT, ERLAERBOIENEZ bRD, Thbb, BEMEEICH - 72K
JMER A OIEEBIENME T L, 20 & RRHEERE O & 2 KIMEER R E RN IR N T D b o
OIFEMEIR TR L, R E L TUNREDKRT T 5, ZORETIIRMLEEREED CMRO, IZIKTF L
TWAHD, KRB Z Db DOAEFE L TWH =D IMZ ERBRITIET LAy 22

BA&HIIZ, SPECT-IMZ #£%=R/CBF L2 SPECT-CBF {3 L O SPECT-CVR A 2 C 3 FEZPEHT 5
N %ﬁl/%m@%ﬁj@% PETHIRIL 0% ICETCEFE L, O Z b2 E 25 & MERBIRDIE
e — PR PEPA MR B I B W CERERRHO - OMRE 7o —F v — MI Fig. 70X 912725,
% I SPECT %17V, SPECT-CBF i Z & L K F L TW B IEFI D BT %f L, KIZ #°1-IMZ SPECT
%175, SPECT-IMZ 4£F5£/CBF &bz OBt ZEH L, ES L TOWDEMORICK L, &
BT v S VT I NAMMIILITE SPECT 2179, Z O T SPECT-CVR fEHME T L TW 5 EH] % B (1)
WCERBER 2R 5,

CBF-SPECT

Reduced CBF Not reduced CBF
IMZ-SPECT Not misery perfusion
[ |
Elevated IMZ/CBF ratio Not elevated IMZ/CBF ratio

‘ CBF-SPECT with acetazolamide ‘ Not misery perfusion

[
[ |

Reduced CVR Not reduced CVR
Misery perfusion Not misery perfusion

Fig. 7. Flow chart detailing the algorithm for detection of misery perfusion using SPECT.
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Accuracy of ?*l-iomazenil uptake/cerebral blood flow single-photon emission
computed tomography imaging for detecting misery perfusion in patients
with chronic unilateral internal carotid or middle cerebral artery occlusive
disease: comparison with a combination of cerebrovascular reactivity to
acetazolamide and cerebral blood flow
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Abstract

The aim of the present study was to determine which detects misery perfusion on positron emission
tomography (PET) more accurately in patients with unilateral major cerebral artery occlusive diseases,:
[*2%1]-iomazenil (IMZ) uptake/cerebral blood flow (CBF), or a combination of CBF and cerebrovascular reactivity
(CVR) to acetazolamide on single-photon emission computed tomography (SPECT). In 64 patients with
unilateral middle cerebral artery (MCA) or internal carotid artery occlusive disease, oxygen extraction fraction
(OEF), CBF, CVR to acetazolamide and IMZ uptake were assessed using 'O-PET and
N-isopropyl-p-[**1]-iodoamphetamine, and IMZ SPECT, respectively. A region of interest (ROI) was
automatically placed in the MCA territory using a three-dimensional stereotaxic ROI template. A significant
correlation was observed between PET-OEF and SPECT-CBF (r=-0.412; P<0.0006), SPECT-CVR (r=-0.559;
P<0.0001), or affected side-to-contralateral side asymmetry on SPECT-IMZ/CBF (r=0.605; P<0.0001). A
combination of SPECT-CBF and SPECT-CVR or affected side-to-contralateral side asymmetry on
SPECT-IMZ/CBF detected misery perfusion (PET-OEF > the mean +2 SD obtained in normal subjects) with 64%
or 70% positive- and 100% or 100% negative-predictive values, respectively. These data suggested that
IMZ/CBF asymmetry on SPECT detects misery perfusion on PET as accurately as a combination of CBF and
CVR on SPECT in patients with unilateral major cerebral artery occlusive diseases.
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